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NOMENCLATURE 


A 

Reference  area,  28,274  in.^ 

AB 

Base  area,  28,274  in. 2 

A.C. 

Aerodynamic  center  location,  body  axes,  inches 
from  model  nose,  XMRP- (CLM-A  •  L/CN-A) 

A.C.P 

Aerodynamic  center  location,  missile  axes,  inches 
from  model  nose,  XMRP- (CLMP-A  •  L/CNP-A) 

ALPHA 

Angle  of  attack,  deg 

ALP  I 

Indicated  sector  pitch  angle,  deg 

ALPP 

Total  angle  of  attack,  missile  axes,  deg 

BETA 

Sideslip  angle,  deg 

CA 

Forebody  axial-force  coefficient,  body  axes, 
CAT-CAB 

CAB 

Base  axial-force  coefficient,  body  axes, 
-AB(PBA-P)/Q  •  A 

CAP 

Forebody  axial-force  coefficient,  missile  axes 

CAT 

Total  axial-force  coefficient,  body  axes,  total 
axial  force/Q  •  A 

CLL 

Rolling-moment  coefficient,  body  axes,  rolling 
moment/Q  •  A  •  L 

CLLP 

Rolling-moment  coefficient,  missile  axes 

CLM 

Forebody  pitching-moment  coefficient,  body  axes, 
pitching-raoment/Q  •  A  •  L 

CLM-A 

• 

Slope  of  CLM  versus  ALPHA  curve,  deg“l 

CLMO 

Value  of  CLM  at  CN  ■  0 

CLMP 

Forebody  pitching-moment  coefficient,  missile  axes 

CLMPO 

Value  of  CLMP  at  CNP  =  0 

CLMP -A 

Slope  of  CLMP  versus  ALPP  curve,  deg“^ 
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CLN 

CLNO 

CLNP 

CLNPO 

CN 

CN-A 

CNP 

CNP-A 

CODE 

CONFIG 

CY 

CYP 

L 

LM 

H 

NCP 

NCPP 

P 

PBA 

PBD 

PB1-PB4 

PHI 

PHII 

PN 

PT 


Yawing-moment  coefficient,  body  axes,  yawing- 
moment,  Q  •  A  •  L 

Value  of  CLN  at  CY  -  0 

Yawing-moment  coefficient,  missile  axes 

Value  of  CLNP  at  CYP  -  0 

Normal- force  coefficient,  body  axes,  normal 
force/Q  •  A 

Slope  of  CN  versus  ALPHA  curve,  deg'”* 

Normal-force  coefficient,  missile  axes 
Slope  of  CNP  versus  ALPP  curve,  deg-^ 

Model  configuration  number 
Model  configuration  designation 

Side-force  coefficient,  body  axes,  side  force/Q  •  A 
Side-force  coefficient,  missile  axes 
Reference  length,  34.29  in. 

Model  length,  34.29  in. 

Free-stream  Mach  number 

Normal-force  center-of-pressure  location,  body  axes, 
inches  from  model  nose,  XMRP  -  (CLM  -  CLMO)  •  L/CN 

Normal-force  center-of-pressure  location,  missile 
axes,  inches  from  model  nose,  XMRP  -  (CLMP-CLMPO)  •  L/ CNP 

Free-stream  static  pressure,  psia 

Average  base  pressure,  psia 

Fast  response  base  pressure,  psia 

Base  pressure,  psia 

Roll  angle,  deg 

Indicated  roll  angle,  deg 

Data  point  number 

Tunnel  stilling  chamber  pressure,  psia 
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Q 

RB 

RE 

RN 

RUN 

T 

TDPC 

TDPD 

TT 

TXL 

XMRP 

YCP 

YCPP 


Free-stream  dynamic  pressure ,  psla 

Model  base  radius,  3.00  In. 

Free-stream  unit  Reynolds  number,  ft”* 

Model  nose  radius,  in. 

Data  set  identification  number 

Free-stream  static  temperature,  °R 

Dew  point  temperature  as  measured  by  Cambridge 
Instrument,  °F 

Dev  point  temperature  as  measured  by  Dupont 
Instrument ,  °F 

Tunnel  stilling  chamber  temperature,  °R 

Tunnel  axial  location  of  model  nose  (see  Fig.  4) ,  in. 

Distance  from  model  moment  reference  point  to 
model  nose,  in. 

Side-force  center-of-pressure  location,  body  axes. 

Inches  from  model  nose,  XMRP  -  (CLN  -CLNO)  •  L/CY 

Side-force  center-of-pressure  location,  missile 

axes.  Inches  from  model  nose,  XMRP  -  (CLNP  “CLNPO)  •  L/CYP 
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1.0  INTRODUCTION 


The  work  reported  herein  was  conducted  by  the  Arnold  Engineering 
Development  Center  (AEDC) ,  Air  Force  Systems  Command  (AFSC) ,  under 
Program  Element  65807F,  Control  Number  9T03-00-9.  The  results  were 
obtained  by  ARO,  Inc.,  AEDC  Group  (a  Sverdrup  Corporation  Company), 
operating  contractor  for  the  AEDC,  AFSC,  Arnold  Air  Force  Station, 
Tennessee.  The  test  was  conducted  in  bhe  von  KAimAn  Gas  Dynamics 
Facility  (VKF),  Tunnel  A  during  the  period  of  April  30,  1979  through 
August  1,  1979  under  ARO  Project  No.  V41A-07. 

One  objective  of  this  test  was  to  provide  data  for  the  "high 
quality"  data  bank  of  the  VKF  standard  5-deg  cone  in  Tunnels  A,  B,  and  C. 
The  standard  cone  model  (and  data  bank)  will  be  used  for  defining  test 
section  flow  nonuniformity  effects  and  evaluating  the  performance  of 
the  total  system  (balance-support  hardware,  model  dynamics,  data  acqui¬ 
sition  systems,  data  reduction  techniques,  etc.)  on  a  routine  and 
systematic  basis  using  "selected"  test  installations.  Table  1  shows 
the  proposed  data  .bank  with  the  data  obtained  in  previous  tests*  and 
also  including  the  results  of  this  test.  Another  objective  of  the  test 
was  to  determine  the  effects  on  static  force  data  of  the  following: 
tunnel-nozzle  jack  setting  errors,  tunnel-flow  humidity,  and  tunnel- 
sidewall  misalignment. 

The  test  was  conducted  in  two  phases:  The  f inless  configurations  were 
tested  in  Phase  I,  and  the  finned  configurations  in  Phase  II. 

Static  stability,  axial  force,  and  base  pressure  data  were  obtained 
at  =  1.5  through  4.0  in  Tunnel  A  for  Reynolds  numbers  from  0.6  x  10^/ft 
to  3.7  x  10°/ft.  The  angle-of-attack  and  angle-of-sideslip  range  was 
-11  to  11  deg  and  the  roll  angle  ranged  from  -180  deg  to  180  deg.  Model 
flow-field  photographs  were  obtained  on  all  configurations  at  selected 
model  attitudes  and  test  conditions. 

Inquiries  to  obtain  copies  of  the  test  data  should  be  directed  to 
AEDC/D00V,  Arnold  Air  Force  Station,  Tennessee  37389.  A  microfilm  record 
has  been  retained  in  the  VKF  at  AEDC. 

2.0  APPARATUS 


2.1  TEST  FACILITY 

Tunnel  A  (Fig.  1)  is  a  continuous,  closed-circuit;  variable  density 
wind  tunnel  with  an  automatically  driven- flexible-plate-type  nozzle  and 
a  40-  by  40-in,  test  section.  The  tunnel  can  be  operated  at  Mach  numbers 
from  1.5  to  6  at  maximum  stagnation  pressures  from  29  to  200  psia, 
respectively,  and  stagnation  temperatures  up  to  750°R  at  Mach  number  6. 
Minimum  operating  pressures  range  from  about  one-tenth  to  one-twentieth 
of  the  maximum  at  each  Mach  number.  The  tunnel  is  equipped  with  a  model 
injection  system  that  allows  removal  of  the  model  from  the  test  section 


*Jenke,  Leroy  M.  "Static  Force  Tests  of  the  AEDC-VKF  Standard  5-Deg 
Cone  in  Tunnels  A  (M^  ■  3.0  to  5.5)  and  B  (M^  ■  6)."  AEDC-TSR-78-V20, 
August  1978. 
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while  the  tunnel  remains  in  operation.  A  description  of  the  tunnel  and 
airflow  calibration  information  may  be  found  in  the  Test  Facilities 
Handbook* . 

2.2  TEST  ARTICLE 

The  standard  cone  model  (Fig.  2)  is  a  5-deg,  half-angle  cone  with 
a  6-in.  base  diameter  fabricated  from  stainless  steel.  There  are  two 
basic  interchangeable  nose  sections:  sharp  (0.002— in.  spherical  radius), 
and  12.5  percent  blunt  (R^R-  ■  0.125).  The  virtual  length  of  the  sharp 
cone  is  34.290  inches  andNthe  model  wall  thickness  is  typically  0.25  in. 
Boundary  layer  trips  (Fig.  3)  were  used  to  ensure  a  fully  turbulent 
boundary  layer  over  most  of  the  model  surface.  These_trips  were . 
machined  on  the  sharp  nose  configurations  and  consisted  of  grit  applied 
on  the  blunt  nose  configurations.  A  cylindrical  section  with  four  rec¬ 
tangular  fins  was  also  provided  (Fig.  2) .  A  wide  range  of  balance 
adapters  exist  to  fit  the  model  to  most  VKF  balances  (normal  load  range 
from  80  to  1000  lbs).  The  model  components  designation  is  presented  in 
Table  2.  The  model  installations  in  the  tunnel  for  Phase  I  and  Phase  II 
are  shown  in  Figure  4. 

2.3  TEST  INSTRUMENTATION 

The  measuring  devices,  recording  devices,  and  calibration  methods 
used  for  all  measured  parameters  are  listed  in  Table  3  along  with  the 
estimated  measurement  uncertainties.  The  fast-response  base  pressure 
measurement  (PBD)  taken  during  continuous-sweep  runs  was  made  with  a 
low-volume  transducer.  This  transducer  was  used  to  measure  the  base 
pressure  trend  from  a  static  value  obtained  by  averaging  PB1-PB4. 

. 3.0  TEST  DESCRIPTION 

3.1  TEST  CONDITIONS  AND  PROCEDURES 

3.1.1  General 

A  summary  of  the  nominal  test  conditions  at  each  Mach  number  is 
given  below. 


PT.  psia 


TT.  °R 


RE  x  10~6/ft 
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46.9 

600 

3.46 

0.31 

3.7 

3.75 
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3.25 

30.2 
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3.0 
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0.72 
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3.0 
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1.96 
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1.6 

2.75 
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4.89 
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1.19 

i 

2.5 

8.8 

2.25 

0.52 

1.6 

2.25 
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1.55 

3.7 

2.0 

14.6 
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5.23 

1.87 

2.0 

13.8 

4.94 

1.76 
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2.0 

6.3 

2.25 

0.81 

1.6 

;  . 

1.75 

13.2 

5.32 

2.48 

3.7 

1.62 

12.7 

5.33 

2.90 

I 

T  ' 

1.5 

12.3 

5.28 

3.35 

▼ 

L 

1.5 

5.3 

1 

] 

2.27 

1.44 

1.6 

r 
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At  some  test  conditions,  particularly  at  subatmospheric  stag¬ 
nation  pressures,  the  humidity  level  of  the  tunnel  flow  affects  the 
test  section  Mach  number.  The  Tunnel  A  sidewall  Mach  number  probe  is 
used  periodically  when  testing  at  these  conditions  to  monitor  devia¬ 
tions  from  the  standard  calibrated  Mach  numbers.  When  a  deviation 
is  measured,  the  free-stream  conditions  are  corrected  and  the  actual 
Mach  number  is  printed  on  the  data  tabulations^ 

A  test  summary  showing  all  configurations  tested  and  the  variables 
for  each  is  presented  in  Table  4. 

In  the  VKF  continuous -flow  wind  tunnels  (A,  B,  C),  the  model  is 
mounted  on  a  sting  support  mechanism  in  an  installation  tank  directly 
underneath  the  tunnel  test  section.  The  tank  is  separated  from  the 
tunnel  by  a  pair  of  fairing  doors  and  a  safety  door.  When  closed,  the 
fairing  doors,  except  for  a  slot  for  the  pitch  sector,  cover  the  open¬ 
ing  to  the  tank  and  the  safety  door  seals  the  tunnel  from  the  tank  area. 
After  the  model  is  prepared  for  a  data  run,  the  personnel  access  door 
to  the  installation  tank  is  closed ,  the  tank  is  vented  to  the  tunnel 
flow,  the  safety  and  fairing  doors  are  opened,  the  model  is  injected 
into  the  airstream,  and  the  fairing  doors  are  closed.  After  the  data 
are  obtained,  the  model  is  retracted  into  the  tank  and  the  sequence  is 
reversed  with  the  tank  vented  to  atmosphere  to  allow  access  to  the 
model  in  preparation  for  the  next  run.  The  sequence  is  repeated  for  each 
configuration  change. 

•  • 

Model  attitude  positioning  and  data  recording  were  accomplished  with 
the  point-pause  and  sweep  modes  of  operation,  using  the  VKF  Model  Attitude 
Control  System  (MACS) .  Model  pitch  and  yaw  requirements  were  entered  into 
the  controlling  computer  prior  to  the  test.  Model  positioning  and  data 
recording  operations  were  performed  automatically  during  the  test  by 
selecting  the  list  of  desired  model  attitudes  and  initiating  the  system'. 

The  effects  on  static  force  data  of  tunnel-nozzle  jack  setting  errors, 
tunnel-flow  humidity  and  tunnel-sidewall  misalignment  were  studied  as 
follows.  Tunnel-nozzle  jack  setting  errors  were  simulated  by  driving 
specific  jacks  off  their  nulled  position  0.050" or  0.075  inches  toward  the 
tunnel  centerline.  The  test  summary,  Table  4,  denotes  which  jacks  were 
driven  and  the  amount.  Figure  5  shows  a  view  of  the  Tunnel  A  nozzle  with 
the  identification  and  location  of  the  nozzle  jacks.  Tunnel-flow  humidity 
effects  were  obtained  by  opening  atmospheric  intake  valve  (007)  and  by¬ 
passing  the  driers  normally  in  the  tunnel  circuit.  Data  were  obtained 
periodically  as  the  dew  point  temperature  increased.  The  effects  of 
tunnel-sidewall  misalignment  were  simulated  by  placing  a  strip  of  aluminum 
tape  0.005  inches  thick  on  the  non-operating  sidewall  from  the  top  to  the 
bottom  of  the  tunnel.  A  0.010-inch  step  was  simulated  by  using  two  strips 
of  tape.  The  location  of  the  leading  edge  of  the  tape  is  shown  in  Fig.  4b. 
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3.1.2  Data  Acquisition 


Data  were  recorded  In  either  the  point-pause  or  sweep  mode  of 
operation,  using  the  MACS.  The  mode  for  each  data  group  is  identified 
in  the  test  summary  (Table  4). 

The  point-pause  data  were  obtained  for  finite  values  of  ALPHA,  PHI, 
and/or  BETA  with  a  delay  before  each  data  point  to  allow  the  base  pressures 
to  stabilize.  Each  data  point  for  this  mode  of  operation  represents  the 
resultant  of  a  Kaiser-Bessel  digital  filter  utilizing  16  samples  taken 
over  a  time  span  of  0.0208  sec.  For  the  retract  data,  a  data  point  was 
automatically  taken  every  2  seconds  as  the  model  was  retracted  from  the 
tunnel  to  obtain  a  data  point  approximately  every  inch  in  TXL. 

The  continuous- sweep  data  were  obtained  for  a  fixed  value  of  PHI 
with  a  sweep  (ALPHA)  rate  of  0.5  deg/sec  or  a  fixed  value  of  ALPHA  with 
a  roll  (PHI)  rate  of  3.0  deg/sec.  A  data  sample  was  recorded  every  0.0208 
sec,  and  16  samples  were  applied  to  a  Kaiser-Bessel  digital  filter  to 
produce  a  data  point  every  0.156  and  0.936  deg  in  pitch  and  roll,  respec¬ 
tively.  The  data  were  then  interpolated  to  obtain  the  data  at  the 
desired  model  attitudes. 

3.2  DATA  REDUCTION 

The  cone  static  force  data  were  obtained  by  utilizing  the  tunnel  data 
acquisition  system  as  described  in  Section  3.1.2.  The  force  and  moment 
measurements  were  reduced  to  coefficient  form  by  using  the  digitally  filtered 
data  points  and  correcting  the  first-  and  second-order  balance  interaction 
effects.  The  coefficients  were  also  corrected  for  model  tare  weight  and 
balance-sting  deflections.  Model  attitude,  tunnel  stilling  chamber 
pressure,  and  fast-response  base  pressure  were  also  calculated  from 
digitally  filtered  values. 

The  aerodynamic  force  and  moment  coefficients  are  presented  in  the 
body  and  nonrolling  body  (missile)  axis  systems.  For  the  missile  axis 
system,  the  normal-force  direction  is  always  in  the  pitch  plane  of  the 
tunnel  and  normal  to  the  longitudinal  axis  of  the  model.  In  the  body 
axis  system,  the  pitching  and  yawing  moment  coefficients  are  referenced 
to  two  points  on  the  model  centerline  which  were  (1/2)  LM  and  (2/3)  LM 
from  the  model  nose.  The  missile  axis  data  were  calculated  from  the 
body  axis  data  referenced  to  the  (2/3)  LM  moment  reference  point.  Model 
length  (34.290  in.)  and  base  area  (28.274  in. 2)  were  used  as  the 
reference  length  and  area  for  the  aerodynamic  coefficients. 

For  selected  runs,  the  body- axis  data  which  were  referenced  to  the  (2/3)  LM 
moment  reference  point  were  corrected  for  small  tunnel-flow  nonuniformities. 

The  corrected  data  were  then  used  to  evaluate  center  of  pressure  locations. 

Those  runs  whose  data  were  corrected  are  identified  in  the  Test  Summary, 

Table  4. 


3.3  UNCERTAINTY  OF  MEASUREMENTS 


In  general,  instrumentation  calibrations  and  data  uncertainty  estimates 
were  made  by  using  methods  recognized  by  the  National  Bureau  of  Standards 
(NBS).*  Measurement  uncertainty  is  a  combination  of  bias  and  precision 
errors  defined  as: 


U  =  ±(B  +  tg5S) 

where  B  is  the  bias  limit,  S  is  the  sample  standard  deviation,  and  t95 
is  the  95th  percentile  point  for  the  two-tailed  Student's  "t"  distribution, 
(95-percent  confidence  interval  which  for  sample  sizes  greater  than  30 
is  taken  equal  to  2. 

Estimates  of  the  measured  data  uncertainties  for  this  test  are  given 
in  Table  3a.  With  the  exception  of  the  force  and  moment  balance,  data 
uncertainties  are  determined  from  in-place  calibrations  through  the  data 
recording  system  and  data  reduction  program.  Static  load  hangings  on  the 
balance  simulate  the  range  of  loads  and  center-of-pressure  locations 
anticipated  during  the  test,  and  measurement  errors  are  based  on  differences 
between  applied  loads  and  corresponding  values  calculated  from  the  balance 
equations  used  in  the  data  reduction.  Load  hangings  to  verify  the  balance 
calibration  are  made  in-place  on  the  assembled  model. 

Propagation  of  the  bias  and  precision  errors  of  measured  data  through 
the  calculated  data  was  made  in  accordance  with  the  reference  noted  below,  and 
the  results  are  given  in  Table  3b. 

4.0  DATA  PACKAGE  PRESENTATION 

The  data  package  contains  tabulated  model  aerodynamic  force  and  moment 
data  presented  in  the  body  and  missile  axis  systems.  Sample  tabulations 
of  the  data  found  in  the  data  package  are  given  in  Appendix  III. 

The  body  axis  data  about  the  (2/3)  LM  moment  reference  point  ire 
presented  twice  for  some  runs.  These  data  are  presented  both  corrected  and 
uncorrected  for  tunnel-flow  nonuniformities.  For  the  runs  in  which  tunnel- 
flow  humidity  effects  were  being  studied,  these  data  are  presented  both 
corrected  and  uncorrected  for  the  tunnel-flow  humidity  effects  on  M  and  PT. 

The  corrected  data  for  these  cases  are  marked  accordingly. 

One  copy  of  the  data  package  was  given  to  AEDC/DOOV,  Arnold  AFS, 

Tennessee  37389.  A  microfilm  copy  was  retained  in  the  VKF  at  AEDC. 

Copies  of  the  photographic  data  and  installation/configuration  photographs 
were  also  retained  at  the  VKF. 


*  Thompson,  J.  W.  and  Abernethy,  R.  B.  et  al.  "Handbook  Uncertainty  in 
Gas  Turbine  Measurements."  AEDC-TR-73-5  (AD755356) ,  February  1973. 
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Fig.  5  Tunnel  A  Nozzle  Jack  Identification  and  Location 


APPENDIX  II 


TABLES 


Prlaary  Reynolds  Nuaber 

Planned 

Accoapllshed 


TABLE  2 


MODEL  CONFIGURATION  DESIGNATION 

Nose  Designation  (NXX  .X) 

NOO.O  sharp  nose 

NI2.5  spherically  blunted  nose(RN/RB  *  0.125) 

Boundary-Layer  Trip  Designation  (TXXX) 

T30C  machined  trips,  hfflax  «  0.030  in. 

T06R  grit  trips,  bmax  =  0.006  in. 

Fin  Designation  (FX) 

FO  no  fins  or  body  extension 

F2  two  fins  (horizontal  plane) 

F4  four  fins 

Base  Plate  Designation  (BX) 

BO  no  base  plate 
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Table  4.  Test  Summary 
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x  Runs  presented  corrected  nnd 
uncurrerted  for  nomint  fonslt  ice 
t  Runs  presented  corrected  and 
uncorrccted  for  humidity 


Table  4 .  Continued 


*  Point  Pause  *  Run*  presented  corrected  and 

-  Continuous  Sweep  (-)  to  (+)  unconnected  for  numinlfomltie* 

+  Continuous  Sweep  (+)  to  (->  h  Runs  presented  corrected  and 
<  uncorreclod  for  tumidity 
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Table  4 .  Continued 


*  Point  Pause  x  Runs  presented  cor  roe  led  and 

-  Continuous  Sweep  (-)  to  (+)  uncorrected  for  nonnniforaltlcs 

+  Continuous  Sweep  (+)  to  (-)  A  Runs  presented  corrected  and 

uncorrected  for  humidity 
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Table  A.  Continued 


• 

Run 

FOR 

(Vumeefts 
eficM  c-omfie 

5 

MtA 

WE 

POLAR 

PHI 

Alpha 

TXL 

B 

AE 

xlO*6 

• 

NOO.0 

T30C 

to 

BO 

NI2.S 
TOSH 
F  O 
BO 

WO  0.0 
T»OC 
r'4- 
B2 

ftEAAARKS 

Ira 

gjgw 

0 

TO 

TO 

18.0 

mm 

m 

ESI 

TOP  +>  Hr  3  * 

■ 

■ 

mm 

1 

TO 

■ 

m 

■ 

■ 

■ 

ra 

MU 

ra 

to 

■ 

■ 

m 

ra 

mm 

■ 

a 

■ 

■ 

■ 

KM 

ra 

rai 

!■ 

■ 

m 

wm 

TO 

TO 

■ 

■ 

■ 

pm 

ra 

L  __  _  „ 

1 

wm 

TO 

TO 

■ 

r 

r 

ra 

TOP  *»  +lo*  I 

r 

r 

. 

■ 

■ 

TO 

■ 

■ 

■ 

■ 

ra 

■ 

■ 

■ 

m 

TO 

■ 

'580 

_ 5 

f 

■ 

i 

■ 

TOI 

■ 

TO 

TOP  ~  4\6°  _  J 

r 

■ 

■ 

TO 

r 

3TB 

■ 

■ 

■ 

Jl 

■ 

m 

■« 

■ 

■ 

■ 

■ 

■ 

35! 

■ 

PHI 

ra 

TO 

M 

■ 

L 

h17 3 

r 

o 

!  V* 

1 

■ 

*774 

1 

f 

■ 

EH 

o 

TO 

TO! 

■ 

■ 

■ 

■ 

mm 

TOP  ~  t  24* _ 1 

■ 

■ 

■ 

m 

TO! 

m 

I 

■ 

■ 

lf£&l 

■ 

■ 

■ 

■ 

ra 

■ 

m 

g 

■ 

■ 

m 

a m 

> 

f 

■ 

■ 

■ 

■ 

TO 

■ 

■ 

■ 

ra 

TO 

■ 

□ 

TO 

■ 

■ 

m 

747 

■ 

m 

■ 

TOI 

U 

6)  £ 

*748 

776 

• 

m 

E51 

TO 

■ 

m 

■ 

■ 

■ 

m 

Cl  7 

*744 

PHr 

mm 

TO 

■ 

B 

■ 

■ 

■ 

■ 

- 

'BOB 

■ 

m 

TO 

IO 

□ 

L 

mm 

M  1 

) 

□ 

TO 

TOI 

■ 

■ 

■ 

■ 

TO 

■ 

w 

TO 

1I3§ 

n 

752 

Era 

TO 

TOI 

TO 

■ 

m 

m\ 

wm 

! 

o 

42 

■ 

BHI 

■ 

mm\ 

■ 

mm 

irsi 

TOI 

■ 

■1 

■ 

■1 

■ 

TOI 

ZD 

a 

TO! 

TO 

i 

□ 

□ 

BUI 

3511 

m 

■i 

TOI 

ip 

fll 

■1 

■ 

■1 

■i 

1 

TOI 

zz 

■i 

■i 

TOI 

HI 

■1 

n 

□ 

n 

n 

1 

wm\ 

m 

■! 

K 

■i 

TOI 

TOI 

■! 

■I 

K 

» 

■! 

■i 

_ 1 

757 1 

*  Point  Tnuae  x  Runs  presented  corrected  and 

-  Continuous  Sweep  (-)  to  (+)  uncorrected  for  nonuniformlties 

+  Continuous  Sweep  (+)  to  (-)  A  Runs  presented  corrected  and 

uncorrected  for  humidity 


32 


Table  4.  Continued 
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Table  4.  Continued 


*  Point  Pause  X  Runs  presented  corrected  nnd 

-  Continuous  Sweep  (-)  to  (+)  uncorrect *d  for  nonuni formlli to 

+  Continuous  Sweep  (+)  to  (-)  A  Runs  presented  corrected  and 

uncorrcctcd  for  humidity 
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Table  4.  Continued 
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APPENDIX  III 
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Sample  Tabulated  Data:  Body  Axle  Data 
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Sample  Tabulated  Data:  Missile  Axis  Data 
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Saaple  Tabulated  Data:  Tunnel  Contltions  Data 


